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GENERAL RECOMUMED OPERATI NG AND MAI NTENANCE
PRACTI CES FOR DRY CLEANI NG EQUI PMENT

1.0 | NTRODUCTI ON

On Septenber 22, 1993, the United States Environnental Protection
Agency (EPA) finalized the national em ssion standards for hazardous air
pol lutants (NESHAP) for perchloroethylene dry cleaners (58 FR 49354).
This regulation set standards for the reduction of perchloroethylene

(PCE or perc) emssions from dry cleaning operations. Included in the
NESHAP were requirenents that owners or operators of dry cleaning
machi nes and control devices follow their manufacturers' instructions

for the proper operation and maintenance of machines and control
devices. Owners or operators are required to keep a copy of any
manuf act urers' speci fications or operati ng and mai nt enance
recommendations at the dry cleaning facility.

The EPA realizes that some dry cleaners may no |onger have
equi prent manuals for older dry cleaning machines and control devices.
Omers or operators of such dry cleaning machines and control devices
shoul d make every reasonable effort to obtain these manuals. This would
include contacting manufacturers, if the manufacturers are still in
busi ness, and contacting local, state, and national trade associations
in an effort to | ocate and obtain manual s.

The purpose of this mnual is to outline general recomended
operating and naintenance practices for owners or operators of dry
cl eaning machi nes and em ssion control devices, only where efforts to
obtain manufacturers' manuals are unsuccessful. This docunent serves

only as a last resort when other information is not available. 1t is
never to be used to supersede avail abl e manufacturers' information. This

docunent is only f or use when manufacturers' information is completely

unavail abl e.

Section 2.0 of this manual presents general recomended operation
and nmaintenance practices for dry cleaning machines and auxiliary
equi pment. This section includes a brief description of
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t he basic conponents in dry-to-dry and transfer machine systens, al ong
with recommended operation and maintenance practices derived from
sources with expert know edge of the dry cleaning industry. (See
references 1 through 5 listed at the end of this docunent.) Section 3.0
provides sinmlar information for control devices. Section 4.0 presents a
brief discussion of sonme of the nmpbst comon causes of PCE vapor | oss
fromdry cleaners.

This manual is not intended to replace specific recomendations
included in existing equipnent operating manuals available from
manuf acturers of equipnment. The EPA strongly recommends that dry
cl eaners obtain equi pnent operating manuals for each machi ne and contro
device they operate, if such mnuals are available from the
manuf act urers.

2.0 PROPER DRY CLEANI NG EQUI PMENT OPERATI ON AND MAI NTENANCE

Two basic types of dry cleaning machine are discussed in this
section: dry-to-dry machines and transfer machine systens. Specific
information on the major conponents for each of these machine types is
di scussed in further detail in the remainder of this section.

Dry-to-dry machines clean and dry articles within the same cylinder
(or drum or basket). Transfer nmachine systens clean and dry articles in
separate machine cylinders. The remmining conmponents of the two dry
cl eaning machi ne systens are the same. These conponents are as foll ows:
heating and condensing (cooling) <coils, button trap, fan, water
separators and lint traps.

During the wash cycle on either machine, the machine cylinder is
filled with soiled garnents and then filled with PCE. Then the machine
cylinder wusually rotates clockwise and counterclockwise to clean
garnments. During extraction, the cylinder rotates at a high rate of
speed, forcing excess PCE from the garments through the perforated
cyl i nder.

The difference between dry-to-dry and transfer machine systens is
that, in a dry-to-dry system the garnents remain in the same machi ne
for drying, whereas in a transfer machi ne system the wet
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garnments nust be transferred to another machine for the drying process.

Heating and condensing coils are associated wth the drying (reclaimng)
phase of the process. For dry-to-dry nachines, the dryin step occurs in the sane
cylinder as does the washing step and for transfer machine systens it occurs in
a separate nmachine from washing. During the drying cycle, hot air (from heating
coils) is passed over the garnents, volatilizing (evaporating) liquid PCE
remaining in the ogarments. This air stream is then cooled by the condensing
coils, ~condensing PCE vapor out of the air stream The air stream is then
reheated and recirculated over the garments. Condensing coils can utilize either
water or a refrigerant as the nmeans for <cooling the circulating air. Jdder dry
cl eaning systens are nore likely to use water-cool ed condensing coils.

PCE overflowing from the dry <cleaning nachine cylinder during the
wash/drain/extract cycle flows through a button trap before reaching the punp.
The button trap contains a strainer and keeps buttons, pins, |lint, and other
smal | itens fromreaching the PCE tank, filters, and punp

A fan provides power to circulate heated air through the machine cylinder
to evaporate PCE from clean, wet garnments. Conplete drying of garnents and

articles depends on proper operation of the fan, as well as proper tenperatures
and properly cleaned heating and cooling coils which wll provide positive air
flow

Lint filters are located in several places in the dry cleaning machine
system Each nmachine has lint «collection points before the PCE punp (button
trap,) in the nachine <cylinder air flow system (prior to the heating and
condensing coils) wused for drying the clothes, and if wused, there should be a
collection point before the carbon adsorber. Some punmps have their own l|int and

foreign object strainer.

The proper operation and maintenance of dry cleaning nachines is inportant
to reduce PCE loss. In addition to checking for |eaks and nechanical failure of
t he equi prent menti oned above, correct



operati onal procedures can also reduce PCE |liquid or vapor |oss. Proper
operational procedures include, correct weight |oading of the machine,
adequate drying tenperature, sufficient drying tinme, adequate cooling
water or refrigerant tenperature, proper water separation and adequate
air flow. These procedures are discussed in greater detail in section
4. 0.

2.1 Maintenance of Machi ne Conponents

Table 1.0 provides a summary of recomrended nai ntenance practices
for dry cleaning machi ne conponents. The remainder of this section
di scusses those practices in nore detail.

Dry-to-dry machi ne cylinder. Although dry-to-dry machi nes wash and
dry garnents in one cylinder, potential PCE em ssions can cone from many
sources which include the cylinder, |eaking door and other gaskets and
the unloading of garnments that are not adequately dried (reclained.)
Liquid and vapor PCE |eaks should be detected and repaired during a
weekly inspection program |If a liquid |leak is detected, the seal should
be replaced imediately since significant PCE |oss can occur. Vapor
| eaks can sonetinmes be detected by running a finger along the entire
perimeter of the door seal while the nmachine is operating or by placing
a liquid bubble solution around the door seating and |ooking for
bubbl es. An electronic halogen |eak detector is capable of |ocating
vapor | eaks that other nmethods m ght mss.

Vented dry-to-dry nmachines and dryers (those wth add-on
refrigerated condensers or carbon adsorbers) have exhaust danpers to
control the flow of hot air. These exhaust danpers should be checked
nmonthly to ensure they are functioning properly. This can be
accompl i shed by placing and sealing a collapsed, inflatable plastic bag
over the ductwork wused to vent the dry-to-dry machine at point

downstream from the direction of flow past the exhaust danper. If the
exhaust vent outlet can not be used, sonme mnor nodifications to the
ductwork may need to be made, such as drilling a small, reseal able test

hole (resealable with a |eak proof plug or tape) in the ductwork or the
addi tion of new ductwork and/or a
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TABLE 1. MAINTENANCE SCHEDULE FOR DRY CLEANING EQUIPMENT

COMPONENT MQUENCY MAINTENANCE PROCEDURE
MACIM14E COMPONENT:
Dry-to-dry machine cylinder weekly leak check of door seatings and gaskets
monthly leak check of exhaust damper (ventod machines)
Transfer washer/extractor weekly leak check of door seatings and gaskets
Transfer dryer/reclaimer weekly leak check of door seatings and gaskets
monthly leak check of exhaust damper
Heating and condensing coils monthly check for lint build up
annually clean coils
Button trap dafly clean strainer
weekly check lid for leaks
Fan annually check for lint buildup and need for |ubrication
Lint traps daily clean lint beg
weekly dry clean or launder lint bag
monthly check ductwork for leaks
monthly check lint build up on temperature probe

AU3011ARY EQUIPAUM:

Filters clean and change filters (filters drained and muck stored in sealed containers)
Distillation unit or weekly leak check of seals and gaskets
Muck ooker semi-annually clean steam and condensation coils if necessary
Water separator weekly clean separator tank
monthly check vent
CONTROL DEVICE.
External refrigerated ooDdenser daily clean any lint filtersin aw stream
weekly measure temperature on exhaust for dry-to-dry machines/transfer dryer reclaimer
measure temperature on inlet and exhaust for transfer washer
weekly leak check of seals, gaskets, and diverter valve
monthly check refrigerant coils for lint build up
annually clean refrigerant coils
Carbon adsorber daily or before saturation desorb
weekly measure concentration of PCE in exhaust air stream or in machine drum
daily or accordingly clean al lint filters
monthly leak check of gaskets and ductwork

Clean and change filters according to manufacturer or media supplier's specifications or recommendations. If unavailable, we Attachment A.



manual danper f or the testing. The plastic bag is placed and seal ed
over the test hole during the beginning portion of the drying cycle.
During the beginning portion of the drying cycle, the vent to the
control device should not be in use, but should be shut off wth the
exhaust danper. To test to see if the exhaust danper is |eaking, the
pl astic bag is placed over the exhaust outlet vent or test hole to see

if it wll inflate. if it inflates, then there is a | eak and the exhaust
danper will need to be repaired. It is comon to f ind these danpers
stuck in a position that does not allow them to close all the way and
t hus | eak. Danpers are also known to wear and will need parts repaired
so that they will seal properly again.

Transfer washer/extractor cylinder. Potential em ssions from the
washer cylinder conme from |eaking door gaskets. Liquid PCE |eaks and
| eaks from door seatings and gaskets should be detected and repaired
during a weekly inspection program These |eaks should be detected in
t he same manner as di scussed above for |eaks fromthe dry-to-dry machine
cyl i nder.

Transfer dryer (reclainmer) . As with the washer cylinder, one
source of potential PCE em ssions from a dryer (reclainer) is through
| eaki ng gaskets on the door. These | eaks should be detected in the sane
manner as discussed above for |leaks from the dry-to-dry machine
cylinder. In addition to |eaking door gaskets, a min source of
potential PCE em ssions for dryers is through intake and exhaust danpers
on exhaust systenms. The nmachi ne danper gaskets should be checked nonthly
to ensure proper operation. It is quite common for these danpers to
"stick™ in a partially open position and not conpletely close. As a
result, it is very inportant to check the operation of the danper and
its closed position very closely to ensure the danper swi ngs freely and
cl oses conpl etely when not in use.

Heating and condensing coils of dry cleaning machines (dryers).
There are several sets of heating and condensing coils typically in use
at dry cleaning facilities. Coils are associated with the dry cleaning
machi nes thensel ves (dryers) , distillation
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units, muck cookers, and add-on refrigerated vapor condensers that also
become part of the reclaimng section of the dry cleaning machine. This
section addresses the heating and condensing coils of the dry cleaning
machi nes thenmsel ves. The condensing section of the dry cleaning machine
is often referred to as the "reclaimng" section. Heating and condensi ng

coils should be checked for lint build up every nonth and thoroughly
cl eaned on an annual basis. Special enphasis should be placed on the
fins surrounding the heating and condensing coils. Heating and

condensing coils on older tilt back dryers (transfer systens only)
shoul d be cl eaned daily. (See reference 2.)

As nmentioned above, the coils should be cleaned annually at a
m ni mum However, if the <coils appear covered wth |int that 1is
difficult to renove when cl eaned annually, the owner or operator should
clean the coils on a nore frequent basis (sem -annually) . Heating coils
can be cleaned by blowing conpressed air or steam over the coils.
Condensi ng coils can be cleaned by brushing the coils with a stiff brush
to loosen lint, then picking up the residue with an industrial vacuum
or by the us e of conpressed air.

Button trap. The button trap |id and strainer need regular
servicing. The strainer should be cleaned daily, and the |id checked for
a vapor | eak proof seal during the weekly | eak inspection program

Pan. Inspection and lubrication need to be performed annually to
ensure that fans are functioning properly.

Lint traps. The lint trap located in the air flow system usually
contains a renovable lint bag or filter. This bag or filter should be
cleaned daily and washed or dry cleaned weekly (a second |int bag or
filter should be used while the first is being cleaned.) Never run a
dry-to-dry machine or dryer without a lint bag or filter. Once a day the
ductwork in front of and behind the lint bag or filter should be checked

for lint buildup. Also, machines with heat sensor probes |ocated under
or behind the |int

bag or filter should be checked for lint buildup on the probe on a daily
basi s.



2.2 Auxiliary Dry Cleaning Equi pment

In addition to the conponents of dry cleaning machine systens
described in sections 2.0 and 2.1 above, all dry cleaning facilities
have auxiliary equipnment wused in the dry cleaning process. This
equi pmrent is also covered by the NESHAP and includes filters,
distillation units, water separators, and punps. Spotting and pressing
activities are not covered under the NESHAP and the equipnent used for
these activities wll not be discussed in this manual. Table 1.0
provides a summary of recommended nmai ntenance practices for auxiliary
equi pnent. The remninder of this section provides a nore detailed
di scussion of this auxiliary equipnent and recomended maintenance
practices to prevent PCE | oss.

Filters. Filters are used to renove suspended particles and dyes
from the PCE. There are several types of filters used at dry cleaning
facilities. Those filters currently found at dry cleaning facilities
i nclude constant pressure powder, regenerative powder, cartridge, and
spin disk filter systenms (powder and powderless.) Moist dry cleaning
facilities currently use cartridge or disk filter systens of one type or
the other. Guidelines on how to nmintain proper operation of constant
pressure and regenerative filter systens are provided in Attachment A,
in the event manufacturers information in not available for these
filters. (See reference 3.)

Distillation unit. The purpose of a distillation unit is to purify
and recover used PCE to recycle it back into the dry cleaning system
Distillation units typically consist of steam and condensation coils.
PCE and water retrieved from the distillation process go to a water
separator. Operation and maintenance of the water separator wll be
di scussed separately. Potential PCE |l oss f romthese units can be due to
| eaks in seals and gaskets, build up of still bottoms on the heating
coil and inproper water or steamtenperatures.

Seal s and gaskets in the distillation unit should be checked f or
| eaks and repaired at |east every two weeks. The steam and condensati on
coils for the distillation unit should be checked nonthly and cleaned
sem -annually to avoid lint build up. They may
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be cleaned in the sane way as the coils used in the dry cleaning nmachine. Sone
stills do not require coil renoval.

The fol | owi ng practices are r ecommended to achi eve optimum  still
performance and mnimze PCE in the still residue:

Never exceed 75 percent of the still kettle capacity, or the |evel
recommended by the nmanuf acturer;

Condenser water flow should be set up countercurrent to PCE flow and

Keep the PCE return tenperature at naxinmum of 320C (900F) to mninze
evaporative |oss through the PCE storage tanks. (See reference 1.)

Muck  cooker. Ader dry cleaning systens wth tubular powder filtration
systems (constant pressure and regenerative) use nmuck cookers to distill the
residue from these systems. Mick cookers recover PCE from filter muck, which is
a conbination of water, PCE, filter powder, carbon, detergent, and soils. Mick
cookers operate the sane as regular distillation wunits, except they stir the
muck in order to speed up the distillation process. Mintenance procedures for
muck cookers are the same as for distillation units, except that at |east annual
| ubrication of the notor and gear box is needed.

VWater separator. Water separators partition PCE from the PCEwater mxture
that cones from the distillation unit, as well as any water that condenses out
with the PCE in the drying process. Witer, which is less dense (i.e., lighter)
than PCE, floats to the top of the separator tank and drains into a covered
container, and PCE sinks to the bottom where it should be routed back to the
PCE base tank or a covered storage tank.

To function properly, water separators are vented to the atnosphere. This
vent can becone clogged and should be checked each nonth. In addition, the
separator tank should be cleaned weekly. It should be noted that separator water
contains mnor anounts of PCE and should be disposed of properly. It should not
be poured down a drain or f lushed dowmn a toilet. It should be treated as a
hazardous waste. D sposal of hazardous waste is
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usually best acconplished through the wuse of an EPA licensed hazardous waste
haul er. Proper disposal of separator water nay be acconplished by wusing an
evaporator, provided the separator water does not contain a layer of separated
PCE.

3.0 CONTROL DEVI CE CPERATI ON AND MAI NTENANCE

The NESHAP allows for tw types of control devices on nachines installed
prior to Decenber 9, 1991 (1) refrigerated condensers and (2) carbon adsorbers
(if installed prior to Septenber 22, 1993). Michines installed after Septenber

22, 1993 nust i nstal l refrigerated condensers. In addition, existing najor
source facilities nust keep their transfer machine systens inside a room
enclosure and new nmajor source dry cleaning facilities nmust install a

refrigerated condenser and a secondary carbon adsor ber

Table 1.0 provides a summary of recommended nmaintenance procedures for
refrigerated condensers and carbon adsorbers. Those nmaintenance procedures are
di scussed in further detail bel ow

Refrigerated condensers. The air stream coming from a vented dry-to-dry
machine or dryer during the end of the drying cycle is directed through a
refrigerated condenser and back to the machine. The condenser <cools the air
stream to renove and recover PCE vapors. Wen the cycle is conplete and the
machine door is opened, nost refrigerated condensers exhaust any remaining air
out of the machine into the atnosphere. Some refrigerated condensers do not
exhaust the air remaining in the machine. Both methods are permtted by the
NESHAP, except for new major sources which nust exhaust through a secondary
car bon adsor ber.

In addition to the tenperature nonitoring requirements of the NESHAP, al
gaskets and seals should be checked for leaks during a weekly l|eak detection and
repair program Al lint filters in the ductwork associated wth refrigerated
condensers shoul d be cleaned on a daily basis.

Carbon adsorbers. Carbon adsorbers renove PCE from the vapor stream in a
process called adsorption. During adsorption, exhaust from the nachine is passed
t hrough the carbon adsorber where PCE is
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adsorbed onto carbon particles. PCE is renmoved f rom the carbon bed during a
process called desorption. During desorption, steam is passed through the carbon
bed, renoving the PCE f rom the carbon particles. The steam and PCE then go to a
condenser where the PCE is condensed out of the air stream The PCE is routed to
the base tank or a covered storage container after passing through a water

separ at or .
The effectiveness of carbon adsorbers depends upon proper desorption. |If
carbon adsorbers are not desorbed properly, PCE vapor in the air stream wll pass

through the carbon adsorber wthout being adsorbed. This means that the carbon
adsorber nmust be desorbed (or "stripped') on a regular basis. The frequency of
desorption depends to a great extent upon the amount of dry cleaning performed
and the concentration of PCE in the air stream It is recommended that owners or
operators deternmine the maxinmum quantity of PCE that the <carbon adsorber can
hold, and then desorb the carbon adsorber daily, unless the daily return of PCE
from the carbon adsorber is less than 50 percent of that capacity. One way to
determine the maxi num capacity a carbon adsorber can hold is to check the carbon
adsorber exhaust with a colorinetric detector tube. Once the exhaust reads over
100 parts per mllion of PCE on the colorimetric detector tube, the carbon
adsorber is considered saturated. The saturated carbon adsorber should then be
compl etely desorbed by steam desorption for one hour. The anount of PCE returned

from this desorption wll be the nmaximum quantity of PCE that the carbon
adsor ber can hol d. (See reference 2 and Attachnent B on operating and
mai nt ai ni ng car bon adsorbers.)

In addition to the nonitoring requirenments of the NESHAP, all lint filters

and screens associated wth carbon adsorbers should be <cleaned on a weekly
basis. Al gaskets and duct work associated with the carbon adsorber should also
be included in a weekly | eak detection and repair program

A carbon adsorber's nmaximum holding capacity can dimnish substantially
over time depending on how the carbon is wused. It is recommended that owners
consi der replacing or reactivating the



activated carbon every 5 years, as performance nay degrade to the point

where the carbon adsorber will allow PCE to "break through” in the
carbon adsorber exhaust past the 100 ppm |limt before the next
desor pti on. The recomended 5 year i nterval for replacing or

reactivating the activated carbon nay be nore or |ess frequent depending
on the type of use the activated carbon sees. (See reference 1.)

4.0 OIrHER COMMON CAUSES OF PCE LI QU D AND VAPOR LGSS

There are many potential causes of PCE |iquid and vapor |oss that
could occur at a dry cleaning facility. (See reference 2.) Mst of these
causes were discussed in the previous sections on machine and contro
devi ce operation and mai ntenance. Other significant causes of PCE | osses

may be:
(1) Leaki ng exhaust danper;
(2) | nproper cooling water or drying tenperature;

(3) I nsufficient drying tinme;
(4) Over or under | oading of machi ne; and

Even though item (1) above, the |eaking exhaust danper, was
di scussed under Section 2.1. above, it can not be overenphasized the
need to check that the exhaust danper is not leaking. It is a well known
fact that this exhaust danmper has been a nmajor source of PCE | osses
Unfortunately, these exhaust danpers are usually located in difficult to
get to areas of the dry cleaning plant, such as in the back of the dry-
to-dry machine or dryer which is often placed against a wall, thus
maki ng repairs burdensome. Nevertheless, it is very inportant to repair
t he exhaust danper, if it is found to be | eaking.

If the cooling water or refrigerant tenperature is not kept cool
enough, the condenser coils cannot cool the air stream enough and dryi ng
takes |longer. One indication of this problemis if clothes have a PCE
odor after the end of typical drying cycle. This can be a problem in
sunmmer nonths at dry cleaning facilities in warmer clinmates using water
cool ed condenser coils and using water cooling towers. Sone potential
solutions to this are: to increase drying tinme, to use a water chiller,
or to use a city
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wat er supply during these times.

Drying tenperature is inportant f or the same reasons as proper cooling
tenperature. If the tenperature is not hot enough, clothes wll not be dry when
the cycle is conpleted. Care should be taken to nmintain adequate steam pressure
to keep the drying tenperature between 1400F and 1500F.

The length of the drying cycle should be adjusted to ensure that garnents
are conpletely dry when it is finished. In addition to the tw reasons nentioned
in the previous paragraphs, the proper cycle length nmay vary according to the
amount of air flow through the machine. To ensure the maximum anount of air f
low in the machi ne, keep the steam and condenser coils and |int bags clean.

Finally, to ensure that clothes are conpletely dry and nmachines recover
the maxi mum anmount of PCE, it is recommended that nachines be under |oaded by at
least 5 pounds, but not by nore than 25 percent of the nachine's capacity. (See
reference 2.)
otherwise, the nornmal PCE losses due to running the mnachine wll outweigh the
PCE savi ngs gai ned by slight under | oading.
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Constant Pressure Filters

Constant pressure filters are only used in powder filtration systens. The
punp must run continually to keep the powder adhered to the filter. The type of
constant pressure filters presently in use are rigid tube filters.

The diatomte filter powder is |ightweight, organic, and conposed of
fossil shells. The powder forns clusters, which remain porous and allow PCE to
flow through while trapping soil particles. The powder built up on the tube
shoul d be cleaned of f and fresh powder reapplied to the tube when the PCE fl ow
rate decreases to | gallon per minute for each pound of rated | oad capacity to
enter the wheel. This will vary depending on the anmount of clothes cleaned, the
size of your filter, and the size of your punp

Excessive Filter Pressure

Excessive filter pressure is a common problem The causes of excessive
pressure include the accunulation of rmuck in the filter to a point above the
mani f ol d, which reduces the filtering area, PCE in poor condition, nonvolatile
resi due which causes sline to deposit on the filter plate if the filter is
drai ned and not refilled, danp filter powder, and inproper precoating or
i nsufficient precoat.

Al powder should be kept in a dry place to avoi d absorbi ng nmoi sture.
Determ ne the correct amount of filtering powder for your filter by using
either the filtering area. For exanple, | and 1/2 pounds per 10 square feet of
filtering area for precoat and at |east 1/2 pound per 100 pounds of clothes to
provide a sufficient anount of powder in the PCE to maintain the filter
coati ng.

Rigid tube filters need at least 4 1/2 pounds of powder per 1,000 gallons
per hour rated flow, or 30 square feet of filtering area for a good precoat.

Loss of Precoat

Some common causes for |oss of precoat are back pressure, air in the
filters, and obstructions or air leaks in the inlet line to the punp that
result in uneven settling of the filter powder. Slipping pump belts or badly
worn tubes coul d al so be reasons for the | oss of precoat.
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Regenerative Filters

Regenerative filters are the nost widely used powder filters. They consi st
of flexible tubes that are constructed of braided metal wire, metal helica
springs, or braided knit fibers. Two and one-hal f pounds of powder per 10
square feet of area are used to precoat regenerative filters since no body feed
i s needed. Regenerative filters do not require body feed as constant pressure
filters do since the precoat is bunped off after each load and is reapplied to
the tube before the next | oad.

The chi ef advantage of regenerative filters is that they do not require as
much filter area as constant pressure filters. Only 60 square feet is needed
for a 100 pound washer using a regenerative filter, conpared to 150 square feet
for a constant pressure filter

The braided wire tubes in regenerative filters can becone crinped during
t he bunpi ng operation, |eaving holes in the tubes which result in |eakage.
Danmaged tubes al |l ow powder and carbon to pass through the filter and muddy the
PCE. Correct this by repairing or replaci ng damaged t ubes.

Wien you see carbon or powder in the load, or your filter isn't working
well, inspect the filter for holes. Replace the filter if you discover holes.

Tubes can al so becone clogged. If the PCE flow is not continuous, air may
enter the filter and the precoat may be di sl odged, allowi ng soil, powder, or
carbon to enter the washer and cause hi gh redeposition. There nust not be any
interruption of PCE flow after precoating and while PCE is flowing into the
washer. Al ways be sure the tubes are seated properly. You nay be able to
correct this condition by backwashing. If not, renove the tubes and cl ean them
with trisodi um phosphat e.

A-2



Li gui d L eakage

Look for the brown residue of PCE sol uble nonvol atiles on the under side
of fittings as a sign of |leakage in pipe fittings, welds, elastoners, and
pl asti c hose connecti ons. Loose pi pe connections are generally caused by wear,
normal expansi on and contraction created by tenperature, and vibration of
equi pment. Check connections, unions, and couplings as soon as they start to
| eak. When required, replace the packing on the val ves.

Loss frompipe fittings can be considerable. PCE dripping at the rate of
one drop per second neans losing a gallon of PCE in an eight hour work day.
Routi ne checkups with a halide | eak detector can detect vapor |osses before
t hey becore | eaks.

Cartridge Filters

Cartridge filters require | ess mai ntenance than regenerative or constant
pressure filters because you don't have to worry about precoating or body feed.
The filters come in a range of sizes, and use various filtering nmedia. Because
cartridges are changed routinely, manufacturers, information for cartridges is
al ways readily avail abl e and shoul d al ways be used.

Standard Cartridge

Standard-sized (7 3/4 in. dianeter and 14 1/4 in. high) cartridges are
made using various nmedia for filtering. Carboncore cartridges renove both

i nsoluble soil and color. They have a nornmal |ifespan of approxinmately 1, 000
pounds per cartridge, depending on the type of work being processed and the
amount of soil, moisture, and lint it contains. All-carbon cartridges primrily

remove col or.
Adsorptive Cartridges

Adsorptive cartridges, 13 1/2 in. diameter and 18 in. high, contain nore
activated clay and carbon. A | ater devel opment cut the height of these
cartridges in half (9 inches) which makes themeasier to handl e.

Adsorptive cartridges are designed to renove insol uble soil and
nonvol atil e residue along with the color. Mst full-sized adsorptive cartridges
are built to process 2,000 pounds before being replaced. (Half-sized cartridges
or "splits" are made to process 1,000 pounds before being replaced.) Don't
exceed this recomrendati on because the cartridges ability to renove nonvol atile
resi due may be exhausted before a pressure rise indicates its capacity for
i nsol ubl e soil has been reached.
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Changi ng Cartridges

Change cartridges either by pounds cl eaned or by pressure increase as
recomrended by the manufacturer and according to nanufacturer's instructions.
Change cartridges that are to be changed at a specific pressure (or pressure
i ncrease over the original) according to instructions. Never let the pressure
exceed 40 pounds per square inch. Exceeding this pressure may force soi
through the filter and rupture it. If PCE starts to becone too dark or streaks
and swal es appear, change cartridges or increase your distillation rate.

QG herwi se, change cartridges according to the manufacturer's instructions.

Make sure gaskets or felt washers used between the cartridges are seated
properly. Danmaged gaskets or ones used too long can allow soil to | eak out.
Sorre all -carbon cartridges take a different sized gasket than other cartridges
made by the sane manufacturer. Read the manufacturer's instructions carefully.
Repl ace gaskets frequently.

Excess noisture or poorly dispersed nmoisture in the filter will cause a
rapid increase in pressure. The same result may occur when some water
repellents or fabric finishes are renoved fromfabric by the PCE and carried
over into the filter.

A new set of cartridges will often |eak insoluble soil and/or carbon unti
several | oads have been cleaned. Run only dark loads until this |eakage stops.

I nspect new cartridges for physical damage before installing them They
are rarely danmaged, but the fewmnutes it takes to inspect themis worth it.
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ATTACHMENT B

(See reference 2.)



Operating and Mai ntai ni ng Carbon Adsor ber

Qperator maintenance is all inportant with carbon adsorption. If a carbon
adsorber is in poor repair or not desorbed frequently enough, it can be a
usel ess pi ece of equipnent.

The lint screen nust be cleaned regularly or it will clog and bl ock the
air flow that nust exhaust fromthe vented dry-todry nachi ne or dryer.

Be sure that the danper that restricts steamfromentering the adsorber
does not leak. If it does, the carbon bed will beconme wet and not adsorb PCE
vapor .

You shoul d restrict desorption (steamstripping) to a maxi mum of 60
m nutes, whether or not PCEis still returning. It is extrenmely inportant to
dry out the adsorber for at |least 15 minutes after desorbing. If water remains
in the carbon bed, it cannot adsorb PCE

After an undetermn ned period, the carbon bed nmay becone coat ed
(contaminated) with petroleumdistillates or other products that nmay enter the
air stream It will then adsorb reduced quantities of PCEE At that tinme, you
may want to try an extended (all day) steamstripping at the hi ghest possible
steam pressure. |If that does not burn off the contamination, the carbon bed nay
have to be repl aced.

Most inmportant, the carbon adsorber mnmust be desorbed as frequently as
necessary, often daily. If you don't desorb on schedul e, escaping PCE will pass
t hrough the adsorber into the outside air or if you have no stack |leading to
the outside air, into your plant.

You determ ne how often to desorb by how often the adsorber fills up, not
by the | oads or poundage cl eaned. The frequency is directly related to your
personal method of dry cleaning and the condition of your reclaimng equi pnent.
An adsorber's capacity of PCE is determ ned by the pounds of carbon it
contains. Typical adsorber capacities are 2 gallons, 4 gallons or 6 gallons.
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To establish a desorption schedul e, begin by desorbing (stripping) every
day. If your capacity is 4 gallons and every day produces |less than 2 gallons
but at least 1/2, strip every second day. If the stripout produces nmore than 2
gallons, strip every day. |If the stripout produces 4 gallons every day, you
must strip twice daily or better still, determ ne why so nuch PCE is getting to
t he adsorber and renedy the problem I|f you get back no nore than one gallon
daily, strip the carbon adsorber every third day.

Use sinple arithnetic to deternine the proper schedul e for your carbon
adsor ber. Renenber to base your cal cul ati ons on the PCE capacity of your own
adsor ber .
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